
BRITISH MEDICAL JOURNAL VOLUME 283 12 DECEMBER 1981 1569

Plamenac P, Nikulin A, Pikula B. Cytology of the respiratory tract in
former smokers. Acta Cytol 1972;16:256-60.

Schreiber H, Bibbo M, Wied GL, Saccomanno G, Nettesheim P. Bron-
chial metaplasia as a benign or premalignant lesion. 1. Cytologic and
ultrastructural discrimination between acute carcinogen effects and
toxin-induced changes. A cta Cytol 1979 ;23 :496-503.

5Tipton DL, Crocker TT. Duration of bronchial squamous metaplasia
produced in dogs by cigarette smoke condensate. 7ournal of the National
Cancer Inistituite 1964 ;33 :487-95.

Baskerville A. The development and persistence of bronchial gland hyper-

trophy and goblet cell hyperplasia in the pig after injection of isoprena-
line. ] Pathol 1976;119:35-47.

" Bertram JF, Rogers AW. The development of squamous cell metaplasia in
human bronchial epithelium by light microscopic morphometry. 7
Microsc 1981;123:61-73.

8 US Department of Health, Education and Welfare. Smoking and health: a
report of the surgeon general. Washington: US Department of Health,
Education and Welfare, 1979.

(Accepted 15 September 1981)

Role of mucosal injury in initiating recurrent aphthous
stomatitis

DAVID WRAY, EDWARD A GRAYKOWSKI, ABNER LOUIS NOTKINS

Abstract

The buccal mucosa of 30 patients with recurrent
aphthous stomatitis and 15 healthy controls was injured
by suture and penetration with a tenaculum and a
hypodermic needle and each of the six puncture wounds
produced monitored for up to seven days for the develop-
ment of ulcers.
Altogether 26 lesions were induced in 13 patients,

whereas none occurred in the controls (p <0 001).
Sutures caused most of the lesions (15), and those so
induced had a mean maximum diameter of 2-3 mm and
lasted for an average of four days. Ulcers induced
mechanically were clinically indistinguishable from
those usually seen in the patients, except that they were
generally smaller and healed more quickly.
These findings confirm that mechanically induced

injury of the oral mucosa may cause ulceration in
people susceptible to aphthous stomatitis. Such a
procedure may therefore be helpful in identifying
subsets of patients.

Introduction

Recurrent aphthous stomatitis is the most common disease of
oral mucous membranes.' It is characterised by painful ulcers
occurring singly or in crops. These ulcers typically last from
seven to 14 days. Individual recurrences may be continuous or
separated by varying periods of remission. The aetiology of the
disease is not known but appears to be multifactorial.

This study was initiated to determine whether standardised
mechanical injury would lead to ulcers in patients prone to
aphthous stomatitis when compared with normal controls.

Subjects and methods

We studied 30 patients with recurrent aphthous stomatitis. Their
ages ranged from 21 to 60 years (mean 36), and they had suffered
from ulcerations for five to 55 years (mean 22-9 years). Nineteen
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were women (mean age 35 9 years) and 11 men (mean age 36-1 years).
Twenty-eight patients clinically had recurrent aphthous stomatitis
of the minor type, one had major aphthae, and one had herpetiform
ulcers.2 Fifteen healthy volunteers without recurrent aphthous
stomatitis and matched for age and sex served as controls.
The buccal mucosa was injured by three different methods. Firstly,

local anaesthesia of the long buccal nerve was induced by injecting
0 5 ml 3),, mepivacaine without vasoconstrictor into the tissues
overlying the junction of the ascending ramus and the body of the
mandible. A further 0 5 ml was injected submucosally into the buccal
sulcus opposite the first mandibular molar. Each injection site served
as a hypodermic needle wound. Secondly, once anaesthesia was
established a 3/0 black silk suture was inserted into the buccal mucosa
below the linea alba, creating an entry and exit wound. This suture
remained in situ for 24 hours before removal. Thirdly, a towel
tenaculum was used to pierce the mucosa at a site 2 cm from the
suture wound and removed immediately, leaving two sites of
penetration of the oral mucosa. Each method therefore produced
two puncture wounds. Only one side of the mouth was used, which
was assigned at random. The procedure was carried out only when
the area was free of spontaneous ulcers.

All patients and controls were seen on the first, third, fifth, and
seventh days after the procedure, and lesions were measured and
assessed. In addition, the subjects kept a daily record of the size,
appearance, and degree of pain at the injured site. The size of the
ulcers was recorded as maximum diameter (mm). The patients
scored the pain subjectively as 0, painless; 1, slight discomfort;
2, moderate pain; and 3, severe pain. If lesions persisted for more
than seven days the patient was seen at three-day intervals until
healing occurred.

Results

Of the 30 patients tested, 13 developed lesions at one or more of
the puncture sites; none of the 15 controls developed ulcers (see
table). This difference was significant (X2 test: p <0001). Subject 1
developed ulcers at five of the six puncture sites: two at the site of
the suture wound, two where the tenaculum had been placed, and
one at the needle wound. Subjects 2 and 3 developed aphthous
lesions at both the suture and tenaculum sites, and subject 4 developed
lesions at both the suture and needle-puncture sites. Nine patients
developed lesions in response to only one type of injury, but in four
cases two lesions developed. In all, 13 patients developed 26 ulcers.
Seventeen of the 30 patients failed to develop lesions, and in these
and the controls the initial puncture wound did not progress, was
associated with minimal erythema, and disappeared within 24 hours.

Sutures caused the most lesions. Thus 15 ulcers with a mean
maximum diameter of 2 3 mm (range 1 0-3 0 mm) were induced in
this way. These ulcers lasted for an average of four days (range
two to seven days) and were associated with a varying degree of pain
(mean pain score 1 4; range 0-3). Nine ulcers occurred at the tenaculum
site with a mean diameter of 14 mm (range 10-5-0 mm) and lasted



1570 BRITISH MEDICAL JOURNAL VOLUME 283 12 DECEMBER 1981

Number, site, size, duration, and pain score of aphthous lesions induced in 30 patients with recurrent aphthous stomatitis and 15 controls by mnechanical injury

Miethod of inducing injury

Suture Tenaculum Needle
Subjects Total

Size Duration Pain Size Duration Pain Size Duration Pain ulcers
(mm) (days) (score) (mm) (days) (score) (mm) (days) (score)

Aphthous group*

1 2 4 2 2 10 1 1 3 0
{2 4 2 3 14 2 } 5

2 {2 4 3 0 5 3 2 } 3

3 1 2 0 } 3

4 2 7 2 1 3 0 2

5 2 3 0 2
\2 4 00

6 3 1 } 2

7 2 4 3 2\2 4 3
8 (10 } 2

9 3 3 1 1
10 2 7 0 1
11 2 3 1 1
12 1 3 2 1
13 1 5 4 1 1

14-30 0
Conitrol group

31-45 0

*Order of patients altered for tabulation. Subject 4 usually had herpetiform ulcers. Subject 10 usually had major aphthae.

for an average of five days (range two to 14 days). They were less
painful than the ulcers associated with the suture wound, having a
mean pain score of 10 (range 0-2). Only two lesions developed at
the injection sites; they did not exceed 1 mm diameter and were
painless.

Discussion

Clinicians have long suspected that trauma may initiate
lesions in patients with a history of recurrent aphthous
stomatitis.3~ Our studies support this. The mechanically
induced ulcers were clinically indistinguishable from the
spontaneous ulcers usually seen in the patients, except that the
lesions were generally smaller and healed more quickly. In our
experiments and others6 biopsies failed to disclose any histo-
logical differences between mechanically induced and
spontaneous ulcers. Moreover, there was no clinical difference
between the group of patients who ulcerated and those who
did not.
The phenomenon of lesions being induced by injury is also

observed in Behqet's syndrome, where intradermal injection
causes formation of pustules and mucosal injury initiates
mouth ulcers.6 Moreover, in Beh4et's syndrome mast cells are
present in increased numbers at the site of mechanical injury.7
Patients with Behqet's syndrome also show an increased
sensitivity to inflammatory mediators, such as histamine,
which induce skin pustules when inoculated intradermally.8
In Ehlers-Danlos syndrome the oral tissue is also more sensitive
to injury,9 presumably owing to defective synthesis of collagen.10
We do not know whether the greater sensitivity of the mucosa
to mechanical injury in patients with recurrent aphthous
stomatitis is due to impaired wound repair, more rapid
mobilisation of mast cells, the detrimental effects of histamine
release, or other factors. Regardless of mechanism, our
experiments suggest that mechanical injury may aid in identify-
ing and studying subsets of patients who are prone to aphthous
stomatitis.
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IF deafnefs proceeds from drynefs of the ears, wlhichi may be known
by looking into them, half an ounce of the oil of fweet almonds,
and the fame quantity of liquid apodeldoch, or tincture of afafcetida,
may be mixed together, and a few drops of it put into the ear every
night at bed-time, flopping them afterwards with a little wool or
cotton. Some, inftead of oil, put a fmall flice of the fat of bacon into
each ear, which is faid to anfwer the purpofe very well. When the
ears abound with moifture, it may be drained off by an itlue or feton,
which fhould be made as near the affeEled parts as poffible.
SOME, for the cure of deafnefs, recommend the gall of an eel

mixed with fpirit of wine, to be dropped into the ear; others, equal
parts of Hungary-water and fpirit of lavender. Etmuller extols amber
and mufk; and Brookes fays, he has often known hardnefs of hearing
cured by putting a grain or two of mufk into the ear witlh cotton-wool.
But thefe and other applications mud be varied according to the
caufe of the diforder.

(Buchan's Domestic Medicine, 1786.)


